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Abstract of JP20031 92698 

<P>PROBLEM TO BE SOLVED: To show what kind of effect can increase the effectiveness of GLP-1 
peptide analoques because the circulation half-time of conventional GLP-1 peptides is too short to detec 
<P>SOLUTION: The activated GLP-1 peptide and effective analogues 7-34, 7-35, 7-36 and 7-37 are 
provided for treatment of type II diabetes. These analogues are substituted the amino acids in the 7-10 
positions, the C-terminus is cleaved and/or include a variety of other amino acids in the base peptide an< 
the ability to stimulate the insulin production is improved in comparison with glucagon or the stability in 
plasma is increased or both. Thus, the ability of the analogues as a therapeutic agent are improved. 
<P>COPYRIGHT: (C)2003,JPO 
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mzmM-t&ztwxz& ; nz<7)DT$.smz±mco 

tLbcomzmii, ±MZ<7)£olZ. GLP-1 (7-3 

[0036] ffico^jg-cii. *^B^(i x i a^i^ti-e 

[0037] 

W%<r>T-rvi7\$.^ GLP-1 (7-34). (7-3 
5 ) . < 7 - 3 6 ) < 7 - 3 7 ) <7)<S^mX'h^ 

x, zcommn. tmm*<omMZn.tz7 -y b&mm> 

hCD4 >AV>WafeWS£*h4 yt'hvX'CDT-vtJ 
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[0038] ( f&ub yx v ytkta^mmm^-t 
)v-ri,±, mbob*>&<zw yx v ytkm&nmrs i~m 

LX7)V*3y£*)i>&KX'1bh. r g}MMfrt><7)4 y 

x y ymtemabthmztnvii ^y* ota^j x-h 

m.-thZt$:Wm-& : £ft^<0T-y^tf>*:A6tf)^y 
h&Ji. ^BJJffiSfcfSfflSfti. Sutton, R. t><r> 
Transplantation (1986) 42 : 6 

8 9-691 \z%merHmz £~>x3mztih. mmiz 
coTmiz, mm%:{iLW.izm%.Ltz2F G#-2.-u&w 

mz. W*g<om.Wy »-(biliary t 
r e e ) ^CDAnffl&<r>±3jXtt(Dffr < g$:&«wmiZ 
IS*"*-*. 9?h*iU)LfcJ:D«LT, 7. 5mM»C 

a C 1 2 - 2 0 mMOH EPE S|g«?£i> itf 1 — 6m 

g/m L<^) 1 13 b' J-ttt^ 3 m L^Ny? 

xmz. tt-j.-is*izwLKz-£x. mm^-izwm 

fc&fc. 2 0mMc7)HEPES^»^^r*-r^yN>7 

xM^X'3 i^zxjy* 3 y&'fr a 

[ 0 0 3 9 M y^fjL^-v a y* 1 3-2 5^mn-y 
tzmz. M££JR9£fiU 5 g/ 1 cO^^jfllJfT^rs 

yn xx/ 2 o mMoH e p e sMffimztt-tz 4 °C<r) 
>\y7xmwzxtih. 

[0040] ZLX. ^T<7)PIHffl^$rl4FG#t$:ffl 
^XBMZisVytJizt 9. $^>C HEPES£_tfS 

o c ta(=#wr-s»^y^xfS4»^>§$-*T, io#ni 

to. -e^f^^t^^a, *cr>mz, ft&Ltz®. 
MZHy- J x 5 o o u <n-i-4 a y* ••/ is j. y < — £ 
iiiss . r $ L^fflsssr 3 5 0 g -e 5 ^fast'iMi-si 

U ±^£IB!SL*:f:&{;:. CKOfflMS:, HEPES£ 

±iicr>£di l ztt-th)\y'7xm.i l zmmLxftrz2 5% 
coy a n—)VMzmn^h . zcoy 4 a—M%mz 
li, 2 3%. 2 0%&£Xfl 1 %^jS^JK^JliJ^® 
#7gfi££ft.S>. Z.<r>®m)W.m* A'CIZX 1 0^7 5 
OgT'lUte^-frl.. -rLT. ±<7>2oct)|?Wd»£>*1 

[0041] tA^oO^'C'ti. C^i^^S*^ 

MlzmmZtlh. Schatz, "Method 
sin Diabetes Research" (19 
84)OTolume L Part C : 291-3 



0 7s<-i;iz§m<7)-%mzj;^xyi%.-t&. z^-mnx- 

Ji. l#Of^^9 5{I-10fI<7)&£lmL<7)?^ 
7X- 'J ytf >M i]—if^— hMffiWL ( K R Bifg« 

m) *x'jy**.<-h-f&. mwiznotzMz. ?>v 

^^yttzit^mco^mr-tay^ 5—1 Ojjls/ 
mLcnmsx-Huth. mmztitzj yxy yvuKju 

Ji. *WmmzimZtl& Jensen. S. L. t>CO 
M J Phy s i o 1 ( 1 978) 235 : E38 1 

- e 3 8 6 iz§m<oyjmxm^tini> . 

[0042] VlTcryyxn V n-;Ki % 4 yx 'J yftim\ 

mmfethcoizftz uvarsrca*. ^^y-t—em 

it^miZ. DMEM (^K-y^^^-f-^W 

ilfifi. 16w/o/W-^), 2. 8mM/^3- X 
iiitfl 0%<7)^v-flfei&jM^ (FBS) 5%<0C 
02*STTV 3 7"Ctcr-%^ V^i^-h-T^Cli: 
K<fcO, 0JRL*:. 

[0043] SB. H^t^-TI»JftSr. 
^■i-f, 0 . 2%<7)BSA (Armour. [Sg^U— 

- - J&?ti3J:t^^3-5?.Sr#*^V^gltt!-C6 O^TW 

S^r^BXt. 8. 0mL<7)*gift£##-r£6 OmmCOT 

0. aS#4la]coll^SrtTa. L!t#ot> #7^-^ 
(cWL-C2 0ilc7)&f:Mffl-rS. ) HMWtCJi:. 
CWLT 1 5 0—2 0 Oia^/hSS-EIlR-r-i. . J&bU^ 

[0 044] <I<?)6 0#<97°W>'df y 3 y«S 
i^tcfi , ft £ 5 ^oco^;P-7-(c t TUg^frTfc^ 

■ftmx'X^. mmcommz, 4 sfflo^x^^w-r •& 

TC7°U— h^^T^x/HCotO. 5mL<7)i£tffi 
SrfflV^Tffa. 0. 2%cOBSAS-i-Wf-g)D]VIEM 

t;. 7 , j\s3-x$:mm<7)m&t l z%:&£oi,z (m&&m.m 

3&X'2. 8mM, 6mM^3-A, 
H/diSIStl6. 7mMcO^P3-X) Jp^.. $/i> 

t=> wmt&fazntcrfmm&m (mmmzm p m- 

1 0 0 n M ) T-jDi. 5 . ^-ft^Sr , - 8 O'CX'mt 
ZtltzXh-y?frt>. 0. 2%<t>BSA£tt-f&jmz 
MW&fc (PBS) T'-O . 3mMltX'^J^-n». 

ztu±. f gcr>mm±.iz}$if&m&m±'t&fziibTb 
tmbimit^mtzm-SLtzmz. #40^11^ 

izj: &7-?& : kn&tzth<nAm<r>^x.)Vcr>&'z\,zo . 

5mL$riDi.S. 

[0045] rvjy^^-isaywmm-Tik. 

H/P7tx 7 hSrffl^T^IR-r-i.,, ^>-^-i<-^3y 
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iz. w yx y yttm.zm^&fzMzj yx 'jyRiA 

%^mi^Zl±. T >y-t:W mtT-2 0*CT'&#$itft . 

4>xv>ttmzm-hmmi&gmk*ft&Lx. zn 

t>cr>mm*L>E D 5 0 Srff-g-f ft . 

[0046] 7)V*3y£y)m^?m&<nmk\t. mt 
mm^f^^y bTi-n? bZm^KM&lzTI-vT' 
frtzcoj yxoyfoiiiisK.jiscoJjfitm^zb. £>fto 
(i. 7)\s#Jy£K>Lffigy&<7)Ti-zi7zm\<vzi%<&<<z 
m yx y ymtuu^w&t>ix& ztx'$>$>bzti 
ft. 

[0047] ±ieor >y *4 li, l6j±L^^ttcD^JBr 

ftfl&cor >y-b-f zmm-tz z. t i>xz ft . 
[oo48] *ftW(Dit&mcQtt&&zm^2>m.m<7>m 

mX'IZ. RIN1 04 6-38i»IJia+<7)cAMP,S££ 
jpJ^ft ^ft^fc^Ofig^ . Z.<F>T -y 

[0049] $1 5x 1 0 5<7>R I N 1 04 6 

" — 3"8"$fl8S^CD"rTi c k e r , D .~J ~<5>, P r o c 
Natl Acad Sci USA (1987) 8 
4 : 34 34-3 438)1, 2. 5mL<DM19 9i£ 
iffi£Aft£6fI<^x;Ht£<7>r yis*.<r>&*7^MZ 
Wxttftft. H4BSC, «lfifc*rUtf»ft£-*;tT, 
3115 Bt^ T«yfe-f£fr3. 

[00 50] ClOSf, #^x;WtCtt— 2. 0—2. 5X 
1 0 6 {lO*»>W-Tft. T-y-fe-fiS, «tft**2 4EI 

[00 5 1 ] 6 Oolite:, *4HFJi£2. 5mL^) 
PBS-C20^?f U *gifi>£. 4. 5 g/ 1 ^^VWn- 
Xfcit/O. l%i0BSA$rJn^.7tDMEMiS«fc (T/ 
-tr-figiffi) 1. OmltcSgi*. 53*60 f^O^AX. i§ 
iftfciEILT* KfMfc^ft****-* 1 ■ OmLOfrL 
V^T-yfe-fi^tfiSrjD^S, tSSMt^li. 0. l%OB 
SA£flD;L£5 0;U 10PBS*(:iiD;L£>fU H^hO 
-;HiJ8^^^tcJnx £>ixft . -f >^ ^^-^ a y$r 

[0052] **T»*fc:. ■Mfc«f*ft*i itifJU^Ji^SaR 
LX. MMfHtiZlSMmhcoc AMPttmZMfe-t 
ft. WMBttMS&Ctt, iSift*I5l0ajLT»C^llL. i» 

Mts^^-ci&^-rft. awartan^-cji, tstfiSrixo 

ttbfcffcfz, 1. 0mL<O*}&9 5%x^/-;^#^ 

^-ca^Kfc; x ixtmmfflsivt&'rb . sub* 

^y-/HcJ:**|]fitfi!iaj!ftt:ov^T. RIA*«yh£ffl 



[0053] JJBfcHUifc:. Msirdv* OiSv^rtx 
&&iift.ri:i:$iift. 

[ 0 0 5 5 ] -i yx y ^JScffiSrffiJl-rft^^tlTJ 

• *ffiSftfe-f^y^*f»WK*r-y-fe-fSrfflV>T«ffi 
"C^ft. acOTy-bJli. -i >t'#X-<7)m2tTtim&tt 

• ttVx^h^tlzX^X'tio. 

[0056] ^rfflSrW yt'huX'COT v-tz-1 

Penhos, J. C^Diabetes (19 
. 69) 18:733-73 SiZ§m<nfflm&T y-M 
^(pancreatic infusion ass 
- ay -me the-d) **fiBffl$ilft. i^i. We i 
r , G. C . ioCOJ Clin Inverstiga 
t (1974) 54: 140 3-141 2^^(7)1^ 

''■-?imztcvttJr5tztffiti&-: A yxv yfrim. 

.'• Hoist, J. J. £C7)FEBS Letters 
: ( 1 9_8 7 ) 2.1 1_:_1_6_9- 1 7 4 ( ffffi ) ^!B«tf> 

: ^rffifc j: o x i>mfeztmi> . ■< yx y ^jm^&m^is 

^ftT-yHr-f t L-C^rffl^r*>c7)i: Lt\ R I N 1 0 4 6 

- 3 sffl^^rx-zugt^^ ?--etm<7m&fit> 

ft. Drucker, D. J. t>C0P roc Natl 
Acad Sci U S A ( 1 9 8 7 ) 8 4 : 3 4 3 

4-3438 (ttraj) . 

[0057] 7}\>i)^yffi&<7Mm\*. Orstov, 
C <b<7)E ndocrinol (1988) 123:20 
09-2013;Suzuki, S^>f)Di abete 
sResearch:Cl inical Practi 
ce (1988) 5 <f*»l) : S30 (M1?ti>m 
ati ) tcte^O J: 3 tc. Bj/i,Mc$ti#ft. 
. [0 0 58] (^JStC*f-rftl6]±L^^1x$riS^ftT 
•y-fe'f ) *^HJoGLP- 1 T1~uycr>i£m®)mi.. T 

■fu7<r>4 yt'XX'Vt^fflRZmUnZit&zbizX'oX 
t[6j±§-frf#ft. rmtiuLtzJ yvxx-^m&i t 

(c«e^TlMI#ftTT'^mcWxft fcHSESnfcSB 
7J$rSi*-rft. ^Tc^T y-k-^lCtDV^T, MZ^V 

ymmtK'wizMibx , zti^^TK^iznmi. & 

3 . OOOrpmtl 04H8L *±at'WJ-««"C»t*» 

grrft-rhtiox, jfljRs-Diss-rft. ^stL^iaais: 
4r-c«#i-ft. 

[0059] (A. 7^7^y-)->'yi'7') GL 
PTi-v?*. S»?^5\(J y^j£$rffl^T, 19 
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fI(50mM, pH7. 4c0N.aHPO 4 . 0. 25 
%<7)BSA (Armour>fy^(iyi3j;^FFA^ 
£&V^) . 0. 5%OBME > 0. 0 0 2%^'J'Jy 
y (Sigma 15. OOOmw), 0. 05%COT 
we e n20. fcit/O. l%«NaN 3 ) KfUci 
fc, JWHtt3^*fl:^rf-K (^105 CP m/50m 

fl^Tf- K ( 2 0 ju 1 1 OOnM) 2ml<7)]fiU8f 

tcip^T. smmzmmti nMbtx.mm^i^x 
m^comm >*^- h-r-s.. mmizmttiR i aa 

<w/v) *ftR«a6&«o. i%fc*««tafciiiiTR 

[00 6 0] mz. C18Sep-Pak5rfflV^TClcO 
JfllSI2:tt£t5Lr. mmfyWHWurfrbT+ar 
h£X(0y7?*>hZftm-rh. Sep-Pak#- 
MJ -y is (Wa t e r s ) 2mLC9 1 -TtiJ^y— 
-WC9t»\>; <&*T2mLcr>7kXimLX. ZetWtlZ;- 
2mL<7X 0. 1 %<F> h U 7./M"ogftg ( T F A ) 

S 2 0 %C0 C H 3 C N ( tfflfft A ) TWffc-f h . 
[006 1 ] A^h^y^i^SixftlfliatS:, 0.1 " 
F A fr^-T S C H 3 CNJffi^T 2 0 %<7>C H 3 
_CN"C»*. LT, £ft£3mLc9:?*5>:Xf-y 

LT^- h U S^'SrS L-CS^lc:iiiai$-«r^ . 
f- 'J >y 1 m L^«W«A^#*«fe»«E 
2: LTfflWvC 2 HffiifU -?-LT. 2mLc7). o. 1% 
TFASr#^r-r-S5 0%CH 3 CN (^»?gB ) 
MfcUTfflV^-C^ajL. v-yn-y^iyiSrL*; 
1 2X7 5^#5*W£3£A£-l2:&. T^-o^i^ti^ 
^^yb^EUR^ti. 9 0%£jS;i£. 
[0062] l££i5?£2:. Speed vacttlOO 
i>bcr><g<7)lmLcr>Rl Afgffi&O 
timmZMLtz 1.5m LCOX y^y V)V?mz&-?. 
[0063] GLP-1 (7-3 7) Wtn/Jffiffl 

gtf-Sfctf>iC. GLP-1, GLP-1 C7-37) £ 
i2Hrf&#GLP- 1 (7-3 6) &B»L$rV\ 2 4 

~ 3 7 fi<oaafifc*tj^-*-&jK^rf - h t*r w«s 

mcoTi-uyz&m-?z>i%£izit. me>*fr#*i'3&® 
nmrntmrn mmzLxwmzti&tf. %&Mt lx 

24-34fi« 24 — 3 5&&fz&2 4-3 6{4<7)SS 

(C. PBS(fCl 0% (w/v) (7)^yA7fA-fe7 
r a— X (Pharmacia) £ Ltz 1 0 0 v 1 
JP;i . d ^i^Srff frizm 9 Loo 4 °C 
KIT— BbWC-f y^i<-h Lfc. -fc7ru 
-^,Z7^h'^7 S8Cy}Mi«tt»T 5 #f§]4 'C IZX 



#RI A*ftrafc£fflVvC2[IK ^PBS^T4 

[0064] -a-y-7yK*7^ h y b' -y h cD#cf*g 
T\ GLP-1 (7-3 7)O24~3 7fi<0SltW 

jeb-t s^-j^r^- F77/^yb (c*rri»^ y ? a— 
/HffiflsfcRSS-tfrt:. £*>Rj8fcli, Mosjoy, s 

4>£7) J Biol Chem ( 1 986) 2 6 1 : 1 1 
88 0-1 188 9KfBSiO:frz££JBtvt. 
frfc. Ka»UW<»+lclfv\ ^7D^yF7y'a 
Ay h Srfgffl Ufc. *JJffl*HflE»fts*>«fc, 1 iHBHSCA 
TilJP&S&lt (boosts)J2 @?tU s ?Rfe£7 

te&ip&g&if cd*:^ (c , i o o At g tfKcr h* *> i 

1 0 0;ug<D;>t^;Mt$*t*:BSA£0. 3mLO'jy 
ig*g«r£3:fctg* ( P B S ) tfC^UfL, ^MO. 9 
mLWyaA'yhtMStt. WW&&!»!)^6 
3ilSf£C SSifiL(5 0mL) ZMtthL^ %<T>^ l+n 

bti&itizfcmm&mi&n&is&nzoizft', 

1z. 

[0065] llil^S: 4 "CX'-Bft^(tTliM$ itZZblZ 
i-?T, jH»Srl8RLfc. JfllSfSr. 2 0 00 gt 15^ 

m&bftffi-t&zbizx^x^uv hmzLx. mn* 

- 2 0 °C t tti - 8 0 *CT'«#-T ^> . 

[0066] #ioo//i nmmrnBvmtmz 

^T^H^aiSr3lHltTa. mz. ^X3 00u 1 i: 
=5:o^^?gS:AB I m4 1 7 Ais—5-y+r-\,zm.m* 

^-s.. ^f*. ffrx&tzti&mttzm^x. * 

^yh^ffo* 77"7>- h(i, 4mLc7)v->-^-l/— v-3 > 
*}§?K(ACS, Ame r sham) "^Ttf*>W#S. 

[0067] M^'ai3S-r-?»-9->f Njfcaga^o 

^jSOSJSS-^'r. GLP-1 (7-37) r^-o^ 

^a^>ic^-r-& i 3#s^->f-f ?)vx-£x<7)mmtf 
Mz\mth. 

[0068] (B. RP-HPLCtCi^T-y-tr-f ) ± 

j mBm&®.m-tz>zbi>xz&. $>hism%Tv*:4 

Xli. iiffl-HPLC$r^fflLTTr)-a^^W-rS^ 

^n^Sriniai*(cJDi., i*i*»fflM-6i«fiI*««fc:3S 
i.T. yitXy^^-lry^yyttmzmmZti&l. 
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«\ R I AMffiffit£(?)l 0 0 nMc7)ilUg<7)r^D^Sr 1 
mLCOSim^lZAtlX s M$$W%Wk&Z lnMtL, z 

tit: 3 7x:<rmm*m<$?njmmiM«iz&zxj y 

mo. 1% (w/v) tz-fSZttzX^X. KfcZW-± 
[0069] JJCWC. ^.Ti- K$-±fe^)cfc 3tSe P - 
ac±T'*«JlmL|tTli|i^t. 1 m L<03g®*-C#S? 
lmL^ttS^jfaaiSOO. 5mL(0ltiC 

(o. i%cotfa*^> saaK»s«fca 

(C, 0. 2 5mL£Hew 1 e t t-P ac k a r d 
1 0 9OLi£#?n^H/57±K&A-r.2>. ?g#:?o 
•7h/77Cli, Brown 1 ee(02cmW18*' 
-H*5Ai:ftCAl ltech C18^7A(0. 
4 5X2 5 cm ; a@1.0^m) £ffiffl-r&. Ult*^ 

IlilmL/^r^fc.. HflffcCfclfSfiKD (T-feK 

-M);l^O0. 1%<9TFA) bcrM<r)5MZ4 0# 

^•C4 2%D^-CtiJD.$1i:S. £jffi£, &<?>2#fre 
_.„6.0%DiT1SJD§-^-C; 2#ia£<aW$/lr£lilB$U ... 

-e^&o 2 tj-ht- 3 5 %d izmt. mm^n 9 s 

te3 5%D(diJH-&. «4W|(O«*W)3 04Hafc:, B 
#£0. 5^{CtHjlRt-C, Sp e e d-vac>4>-e|g 
liE£f£. RIA (C33mmMimmiZtt^-Z 
l&^cntztbcr,^ g?fSS§*l*:GLP-l (7-3 7S) i: 
corner ZMfe-fZ ) Ciot. L<<2 

[0070] GLP- 1(7-37) COTS y3fc3ft*> L 

< li^tf* ^/M3i§£p^..s> s^sT-f Ayr-/ 

tatt^Ol 2 5 I —GLP — 1 (7-37) <0*S-£ 

K £ . ^S-f^r^- K*»£>#8rr 

«I<Z>#SK2, Pan s o r b i nTM ( Boh e r 
inger M a n n h e i m ) Zmi^XifLfc—^yi- 
vmsWZimZ^thZklzX^xfthtih. &^X\ 
&C>tltz*<Uv r -oT^y Nt" 

[oo7i] (c. N3m®mm#tco%i&<?>m!k) 
jm*x-co¥fflR*mm-r&m3(?>j3mv&. 
-i->\si>i<ii*s7u-i-jummm^t>tiz>. zti 
t><7)in,mz. NjfcmzttLxftmmzmmzti. #a?l 

tzT1-x37t,zim&L^\ ztibnttotoimi, glp 



- 1 (7-22) aznmt^m^T^ vizftLxmm 

Ztltz. IWGLP-l (7-22X1 *)ViZ*:ls)V 

A 1 dw in, L. £><0A n a 1 y t i c a 1 
Biochem(1987) 164:494-501 IZ 
ilWtZtlX^^&XdtZ. ma 1 - s ac-HSNAS-ffl 

tofc. S^7n^ y h TiS*.J*y bXWAtZ-tt: 5 0 0 
x« g^i^tt£fflvvc-#^&#£K@g&y wn°S54» 

rty h#<r>&2 oo u gomuftMrntZ 2 Effort:. 

-eWC. 1 y^ftt^Jfll ( 5 OmL) £ffV\ })fil5# 

«v*»£tcii H iejaftgEaEtfSrtf 3. ^yyn-^/Mft 

fttf^fftT'te. Balb/c?^ 0. 5ml<0§g 
^7D^f y hr^'a-VN'^ h<¥<?>2 0 0 At g^lf-g-flsfclg 
mZitLX&ALXftmZmLtz. 0. 5ml(0T^ 
7 n-f y b T i>*.rty h *<r> 1 0 0 u s com^zmm 

t>tmLtzmi&£Fox-NYmmtM&z-itx. *s 

m& ._E L_I S ASiffll VviHt*-* ^fclCio 

GLP-l (7-37) k«r^tTV^*3&«GLP- 
1 (8-3 7) i:^L-CV^^^Sr#4. <ro#M 

[0072]GLP-1 (7-37) <D#8Pi&gOiF{iI 
RI A^fll^+^bhjflliKc^^r^a^Jpx.^ 
ifctioTfra. -iRfc, 1 OOfelzWmZtitzl 0 

u Lco^rf- hs: 1 m L(r>mmiztuz.xmmcr>mm.b^ 
h. &\^x\ zcomzzsi-cnmm^x'j y**.K- 

j±jtv*.4X'\$. K^m&m&mfc<r>. fom&ztm 

■ft^tlfzGLP— 1 (7-37) (D^cOtzUbcr)^ 
?rfflV^. JScltttS^-ft^ix^GLP-l (7-3 
7) ^7-*KfcM^ftifia<7MHi«ctt, r^o^<04MH 

[0073] Ztl^><7)iSStlcr>T-v^^ iZ&^^Xh, tm. 
Ztl&TI-um-ftMmmtfG LP-1 (7-37) £ 

[0074] ( T^n?) ^BgcOT^-ayji. 

3yizitKxm^&%>fett-fzf)\ h$>\,Mm±Ltz 

m-^mm^LXtS*). GLP- 1 ( 7-34 ) *^G 
LP-1 (7-3 7) ^XSSSBT**. Ifl^Tto 
^<7)^<o*><7)fiFiJT'{i. ^-S^5XC0T5y®?*^l!SO 
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[0075] T5 JWmte. WTOi o fc. is J: (AH 
1 fc^-t <fc 3 lz . HKWK 4 o^ig^ri^y 5 X 

[00761114: CKOg^ii^S^ffjp HfcfcUTH 
[0077] : ^WMiWWp H£i>V vc 

[0078] *tt/#Wtt : ;tl^«0Sili41¥Wp 

t«rrs. 

[0079] 4>tt/©4 : CLil^OS»{i^S^Wp H 
yj- VQay? **—y 3 >-4>^Mffl<?)&B£:£#>-C* 

mmM&\zm±t>ti&. _ 

[0080] m^cDmmtt^ffimfcM&cowziz, 

[oo8i] rsy^saji. mx&fzizim 
n&*mt\i*$»mt* zmcommmmzmtzmm 
tit. >m<rmmt. mm. 

[0 0 82] ^^S'^WTSyRfclOVvai. ± 
*>#§HOi b ) . 

[ 0 0 8 3 ] 1H4 : TW3X>m.t5 xxfy^? 5 y 
K; 



+tt/«tt/'h£ : ^9^>\ -fe'jyfeit^XTH' 
> : 

*&/4tm&/'m : ; 

[0084] fifr? IZ a- H ZtltzT 5 yS/n U > 

S&o^/W-y-fcA-g.. L*»U ir* Kgftf) 2ftay* 
y-i' 3 y^u«7 S yKcoKltt^S&m^^c^ 

[0085] $>z>me>£<M.t>tiz>T$.smz. ms* 

--[0086] Ccoi d^rTSyKtbTJi, tfiRJf, >S 
-77-y (£-a 1 a) . &tz&3 -T5 yrntf* 
>1L 4-T5yHg!^i:c7)m<7)a>-T5yg!. a-T 
5 y-f VH (Aib). t;P3yy ( S a r ) % jjvl, 
^v-y ( O r n ) . is WUU > ( C i t ) „ Tfc^TVMr 
-y_ ( Ha r ) ,_. t - 7jf-n/T3—V (t-BuA) „ 
t-/f^/'Jyy (t-BuG) , N-^fMVD 
-fyy(N-Melle), 7x-/^'Jyy (Ph 
g) , &£Xfzs?U*\*>'Jl>T7— y (Cha) „ J)V 

&4 yy ( n 1 e ) , i/Xff yS(Cya) Mtxtcy 

^-VX^df^H (MSO) ifihh. Ztlbht 

[0087] ±ieo^atC*^V^T, Sari3«tt^>3- 
a 1 ali+tt/*Wtt//hffl-C*9 : t-BuA. t- 
BuG. N-Me I 1 e. N 1 etiiVChali 
/im^lM/l&i&mX'h OiHar^Orn 
(iJS«14/^^iT'^ 9 ; C y a 14®H±-C'£> 9 : C i 
t. TWLys, fcitXMSOti. 
M/#3=#8rC£>9 : -?-LT. Phgll 

[0 088] HI i>*M0Zk. 
[0089] m«<?)a>-T$Smi. -f-fXtCioT, 
4>tt/f^ffitt//]^ (/3-a 1 a. BPi=> N 3-TSyy° 

[00 90 1 a^ptc 3- KSfufcTsy Ktcftb^fte 
cor 5 smmmi> * ^ . *hbb^kh^>-^- 

[0091 ] *If«GL P - 1 TI-VT'fc'&tyWnZM 



»Wp Hjl(;fcV^TM-r-g.T'^>^ 3 & i 

«H + ,fcJ:tfC*jfO-li, ^L,fcB9**jJ:l^H^S 

[0092] ±8E<0KWIi. #ttp HW*S(0» 

mWj&MXyt LX. tfiRtfNa*, K* , Ca»i 
-f^{,l/i, LT£jre#&. S^lc. 

[0093] N5|dB*fcliT 5 y£**fiMMcRW*3t 
«WrK«f«Il«fc LTfi. Kit. *>L<liliU>' 

■^rmp^m^tctm/fiif^i 

[0094] mkZtl&^71- HT'tiv 3- 



[00 95] 










A 




R 


rx^y^y 


N 




D 


i/Xr-Jy 


C 


y>v?$.y 


Q 


s y& 


E 


yv*/y 


G 


txi-ity 


H 




I 


viA i/y 


L 


Visy 


K 


x+*-y 


M 


y x.—iVTy—y 


F 


rn'J y 


P 




S 


bis*—y 


T 


h >J 7 h y r y 


W 




Y 


;<vy 


v. 


[0 0 96] aefwca- 
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[0097] tttimnftrnm^Ti- hi*. ±tt£3:^ 
( t ) iz£^xmiz*mL%^m'oi±. 

[0098] ftmftfcTTufnigfetzmmi-zmmi 

X^tLXfMr, Lfc#*oT. (Hf)7-GLP-1 
(7-3 7)11 *j*§*lfcGLP-l (7—3 7 )£ 
iswc, 7{a#DM<0bx^Vfc^§ft*:«9re£> 

(S) 22 (R) 23 (R) 2« (Q) 26-GLP-l 

(7~37)ll 7~3 70GLPKJdV>T. 2 2&T 
-feU^tc, 2 3fifcJ:t;2 4<aT'7;^-y(:, 

[0099] (#& upturn) 

(a. rti-tfcjwawt^^ir^-o^) i6j±u^>- 

tc»^ t^r^-o^ffifiKWi. GLP-lo^BfrMtJt 

(?>ffi*<7)$l)T±MLfztm- < a ) . - ( e ) <?)|*|<?)ffiri> 1 

[0100] U^t, *5MB^)JSF4 U^T-M^fc 
(7-34). (7-35). (7-36) ifc 
(7-37) <7)^®<^GLP- 1 tfcV^T. 2 6(4 

fcitf/t t<(i34^u^>'5:ct>ttr5yi!. 

^f-yiL<liDI<7)'Jyy{: s Jfet^tC/4fe«3 6ffl 

/Wf-^tWftLfe (SiS (a) ) 
mrff*U*fctf>Tli, 2 6GL&£V3 4iiL(DVi'yt l Z 

Kb^~cwmzti&T$.ym { . Kt. G, S. A. 

U I, Q. R. Rt fcit^M^^^^lffJ; D31iR§ 
tt. ^0 3 6fic7)T;P^y^*)-?Tg^§nsr$ 
y^*i. K. Kt,G, S, A, L. I. Q. M&XXf 
R t frtt&mi *)M9lZtl&. 
[0101] 3 l®.cr>hV7°h7TyiZftz_Xmmit& 

fcifc»*LfcMBWI (b) ) . »t»4tv^«ftT5 

ys?{4. f. v, l, i, A&xvYfr yym. 
[ o l o 2 3 ( c ) izimcr>ftmtfi)%WM<D o h<r> 

'j?&< 1 1 1 mmiz£ sKsm^ffotTtD/t i 

fcJSFiL^. WfclW* L^Ti-aVX'l±. 2 2®.<r>GW 
SlZ^ 2 3(2<7)QfcJ:tX2 4{40A^Rt. ^o2 6fi 
CDKtfQlz£XWM$tlX^&fr, ttzli. 16^«0V 
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&Y(,Z, A^l 8fi<7)S#K(Cffi&$ilTV->&a\ £>& 

&/mco*iiT$.smK S, St.G. c. ct,s 

ar. At. /3-al afcitfA i b^&SS¥ <k 93S 

«JiiSft4i8ttfcL<U:+ttr$y«0*, Et, d, d 

t. Cya, T, Tt. N. Nt. Q. Qt. Cit, 
MSO*$J:tfT-fe?-/P-Kj&»4,$r*RJ: OJMiRSft ; §t 

outers y&a*. S. St. Y. Yt. T. Tt. 
N. N t . Q. Q t . Cit. MSO. T-te^-K, 

Ffcit^F K>mm^ti ; mstz/tti 

[0104] 7ffitf«M«!J0gS*lfc (&?§: ( e ) ) T1- 

- ^y(2«xrg^$fi.i»r s smK H t . Y. Y t . 

F. Ft. R. Rt. Orn, Ornt. M. Mt. N 
-*/l^$/P-H. N-*;P$/P— Ht. N-r-fe^-;W- 

— H— N— r-fef-7l7=H tT N -«=f V f ;l?="H . N - 
^VTObVP-Ht. N-T-fef-^-K, N-T-fe^ 
-Kt..P&J:t£PJ.te&&&mDXtt3*i&... .. 

coio5] arcmm^mmmizmtx . ±ieo 

[0106] UlT^SW=5rT^-n^»* U*. 

[0107] (Ht)'-GLP-l (7—37) ; 

(Y)7-GLP-1 (7 — 37) ; (N-T-fcf7P- 
H)7-GLP-1 (7 — 37) ; ( N->f VTOtT^ 
-H)'-GLP-1 (7—37) ; (At) 8 -GLP 
-1 (7—37) ; (Et) 9 -GLP-1 (7-3 
7) ; (DP-GLP-1 (7-37) : (Dt) 9 - 
GLP-1 (7 — 37) ; ( F t ) >«-GLP- 1 (7 

— 37 ) ; (S) 22 (R) 23 (R) 24 (Q) 26 -GLP 
-1 (7—37) ; *5£V (S) 8 (q) 9 ( y ) 

'6 ( K ) 18 (D) 21-GLP-l (7-3 7) . 

[0108] (b. r&j±L^££te£^r-rsr-*-a:50 

[0109] 7ft<Otx^'>£tt;iTg8l$ix£afi 
U^^fcLTii. DM^SH±t>L<fi*14T$yi&£ 
^(iDSC0t^^-vy*i*|>. Pt. Dt. Et. N 
t. Qt. Lt. V t . It ti i*/H t L^. 
[0 110] 7ft<0t*i>-^ *fc«C/lfcJB«*il 
tzTSSm (Dt L<tiL) Nm/Wt ( 1 

- 6 C ) ifcliN TS'/Wfc ( l - 6 c ) £ixf#.§» . 



[oiii] t/mvps{2. c-c^3#ifc.x 

•t^fctetttoWtflf (ISE***tr) cot Hn*/l/tVP 
(hydrocarbyl) T^Sti. 

(i. T*L+)l>i5XV7'u\Z*-)VX*foh. T)V*)VVch 
L<\&Ti')Vfc%tmhn*.L\^W&tLX\±. Dt> L 
<{±LS«7). P. D. E. N. Q. V. L. I. KfcJ: 

[0112] 8ffl^)T5-^fc:ftiT{B«Sn6»4 L 
V^cOfcLTfi. DMc7)P. V. L. Ifeit^A*^ 
DSCOD. E. N. Q. K. T. S*iJ:tfHfc*fc 

[0113] UlTtw0iaE$fLS J: oK. I.S^C07t 
[0114] (IHS) ^W^T^u^M. ^T+YHs 

{£. Foster City, Cal iforni aCO 
Applied B i oSy s t emsi^liSan 
Raphael, Cal i f orni aWB i osea 
rch Corporatio ni)>t>X^£tlM%> . 
[ 0 1 1 5 ] »i U*2r8cC»±, s^e»Hffl^ra 

izfflmz&mztiKt-yb^^xjisX-fr-a-Ts. 

C ( s e m i — p r e p a r a t i v e ) (Vydac 
C18) ti-^T. 0. l%cr>hV7Jl>*umM (T 
FA) +<or-bh^h'J;i^JES:fflV'>r»S-?-S„ 
f- H ^«SSe^§-«i-§ i t tz£ *) r-fe h v ;i-zm£ 

L. ^LT. 0. l%TFA*JWK*»<5,JWS0a»S-fr 

So ssfijs^^WRP-HPLc^i^rfiiix-rs. 

^-HS:. 7ktfc(i0. 0 1M«+ 

1 - 2 m g/m Lc7)iUKT'?§ftl$-ti1f S . 

[0116] tiicvii&Vjmtommii. 3- hs#it^ 
^v^r s j tzit d 107 5 ; Wfi^r^- y *izh h 

tzDNA&n&mm'thmmz.&ffi&m^&zbhX'Z 

[0117] (mtus itf&Jj-) *3m<r>T1-u7\± 1 
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ijf. Remington' s Pharmaceut 
ical Sciences, Mack Publ is 
hing Company, Easton, Penns 
y 1 v a n i aOSfillStfeiJ^ilTV^. 

uynm&to. t$£tpj?%< 1 t i mmcom^mzwf® 
[oils] n*<vm-&m&. £#r&*fcs&swc* 

2r$*i**£fcUi, gOgWi. 

#Ji. MH-S^S (bile salt) iTtrii^-f- 
h (fusidates) %b'<7>r&m*iZfti-& . * 

& . fa H u ytiXX/^^Jl-^u-x^t'co^ 



mx$> o . s^^n^^r^- F<ofcA^>aflj^*-*j <t 

C0119] *sra<3'ffc^<75ftffiW$r««li, ft l 
P g/kg-lmg/kg T**. fit. CIO 

ttWKiiwrcao, t-m^o^fsms, ffamoiL 

[0 120] 

[HUM] JaT^WtfiWi, «M»IH!tftfeiW)t 
[0 121] (XN0I1) 

2K^-J: die. 3^tf)f?§it£S^-f&«*<0ffillK£ 

[0122] 
[fill 
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* 1 



GLP-1(7=-H7) 
GLP-l(7-36) (a*lde) 



£050 nM 



Glucagon 
secretin 

GRP 

GLP-l(l-37) 
GLS>-l(2-37) 
GLP-l(3-37) 
GLP -1(4-37) 
GLP -1(5-37) 

■ ?TP7~ 

(H^) 7 -GLP-l(7-37) 

(Y) 7 -GU»-l(7-37) 

(K- 7e^it^H) 7 -GLP-l(7-37) 

(H- A V7 # 0ViU-H) 7 -GUP-l(7-37) 

(K) 7 -GLP-1(7~37) 

< A t 1 B *GU> l(7-37) 



0.16 
0.16 



BO.O 
10.0 



0.25 
0.20 



14 0 



^7.5 



(E^) 9 -GLP-l(7-37) 
(D) 9 -GIiP-l(7 -37) 
(d' ,, ) S -GLP-1(7-37) 
(F* ) 1D -GLP-1 (7-37 ) 

(S) 22 (R) 23 (R) 24 (Q) 2C -GLP-1 (7-3 /) 
(3) 8 (Q) 9 (Y) X€ (K) 18 (D) 21 ^GLP-l{7r 



>1.000 

70 
130 
150 



1.1 
5.0 
15.5 
15.5 
350.0 
0.40 
55*0 
0.17 
0.90 
12.0 
0.94 
37) 0.31 



2900 

ai 

20O 
750-970 



2.2 
5.0 



0.35 
74.0 

0.2S 

0.90 
23.0 . 

1.8 



h^m*m^Z>T vmiz&^X. «fffl#KB^3M4 

[0123] (mmm2) 

( G L P - 1 n^fpj± L£?c5£tt ) 

(a. T^mmmnum glp-i (7-37) ® 

ZlimtthlzJ y^^-hU IMlcoXolz^ 
flL 1 5#fiL &£Xf60ttmz^ fy7V^y-^y 

[o 1 24] ffiot, co^r^^wrsy^T^ 

¥— VfflmtK GLP-l (7-37) ^Tf- VcDttM 
izm^LX^&t&htih. 



[0125] ±M£cD&m&. N*S«IWfcJ:r;c*ffl 

ftmmmmz&m-t&R 1 Aicj^Tsssesixs i a 

^Mi:-g:LTi^o ilB^cfcotlfiUeti: ti>lz>( y 
7?*yhtf7i;*7^UZtltzGLP-l (7-3 

com^m^Lx^^ti. l*>u lmmmz^ 
^o&xm?ttz* 

[0 12 6] (B. 7^7^y-yyyy^:j;0 
T^XhS^GLP-l (7-3 7) T^u?) 9mz 
D-As pifc{i8{4(CD-A 1 a^GLP-l 

(7-37) Ti~x3?zmmLx. ftMttmcDyi;*? 

^)Vy- A ryisy?$:'tf^tz<> ^Tv-W Oifc§m£B 
3CSto H3AI1 (Dt) 9 -GLP-1 (7-3 
7) cOS&IISr^U i3B(i, (At) 8 -GLP-1 
(7-37) O^m^^-To ^ix^OH^^flSJ;^ 
iZ. (Dt) 9 7to^ll GLP-1 (7-37) t 

iHia^M-r^. ( At ) 8 r^n^{±. 6 o# 
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[0127] (C. RI Alz£*)T*hZtltcTi-xi 

£>fU>. 04(4. 7 {2. 8(5. fcJ;t^9ffiT'K^fL^ 
T^O^OSMR*^. (Y) 7 . (Ht ) 7 . fcit/ 
(At ) 8 (4. mmBZT'X"lZ$>Zi)K ^MK^iJ^imx 
& 9 . ( D t ) 9 liWcarv*. ^Km^-zr^ v 

i§£( 10-100 nM) JflUKi: h t> t 

StUC. (At ) 8 T^aj/{±. 6 0#f£(c{4#j5?-£ 
(Y) 77^0/11^^. 

[0 128] (D. HPLCtil,, 7tn^7Df 
T— fefWtt) GLP-1 (7-37) bimttz^ 
<D. m^n-vm-ftMm&itZtz. -bfE<7)J:d(c. 
HPLC(;j:-3-CfxM!t. Jflim4 J T-^-f >^fi<- 

[0 129] 

[ft2] " 

y * 5 g 

<Ht> 7 GLP l(T-JT) ♦ 
(» T * * I) 7 GLP-1(T IT) ♦ 
(I H V y o *-I) 7 GLP-l<7-l7) + 
<Y) 7 GLP-1(T-3T) 
(I) 7 GLP-1{T-3T) 

(11-7- * ^ *,-I) 7 GLP-l<7-37) + 

(S>»(9) , <y> ,6 (I)' a (») lt CLP-l(7-37) 

(Ai)»GLP-l<7-ST) ♦ 

(Df) 8 ClP-l(T-IT) 

(Et) 4 GlP-l(T-JT) 

(Q)'GLP-1(T-J7) 

Sr^-T-S, SttGLP- l^Tf-K. 7-34. 7-3 
5. 7-3 6fc±Z/7-3 7^^>'5rT^a^$rgtt-r 
.lit^T^o^te. 7-1 0®X'T$sm*WM 

ztix&*)^ &£xf/tMicjm&vmztL. axis 



y&mzmwct&mjjtfm-tL. glp-i (7-3 
7) titmLxy°yX'?^x'<D£%.m i fa±.2tin& 

*\ *>4Wi-e*>iBfcr??**. zcr>£d%wm&, teg? 
mbLX<7)T+u7v>mttfa±.Z-£&. lUkVS®. 
IzD&TSSWiWm, *jJ:rjf/*fcli7fflfcNr;Mf/P 

t'Mzt> v vt . mz^mmax-h h . 

[0 130] 

imiemmi *mm. 7-1 o&t-ts yg?#s«i 
/ztzim*^?^- Fwzm*%:m<DT s 

^•tf^ftGLP- l^T^-H, 7-34. 7-35. 7 
-36^7- 3 7^^^T^O^$rgffi-rS^ t 

ciot. i immmm<vimizttLx&.&zi\tzim 

Ztttftti-GLP- 1^7^-K. 7-34. 7-3 
5. 7-3 6fc iV7 - 3 7«t^7to/iJ|f t 

- ya'J^MiWSWlSliL. GLP-1 (7 

- 3 7 ) k it** lxt ? x-?tpx'<7&i£mi i m±.z tin 
htK bhwtzemiiX'fo*) . 7i3j:t/8firtD^r 

t LX<7)Ti~z>7cr>mjjZfa±2-£&. 
[0ffiOfgfm=5rgilB] 

[ a i ] 0 1 12 . j&mmx'tm-? h r s y igo^o 

[02] 02(4. *^BB^«^^k-^1?5Sr*(c^L^t 

[02A] 02A(4. 02<7>ig£T*£>9. 

[03 A] 03A(4. ]fojK4^28«<OT^n^DjfiLi8l 

[03 B] 03B(4. j«4'02®S<?)T^Cf^jfliai 
4> * SK h fz nb cr> ? ? kj\,*s - *r > sv y ^ 

[114104(4. rsy*^^c^s-ia^^GLP 
-1 (7-37) cor-t-u^zxh. T$y*3mmm 

tnMm^^l 2 5 I -GLP- 1 (7-3 9) ^SBI 
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[Bl] 

eft t£ : Glu (E), Asp (D); w< vS!t(Cya) 



- Lys(K). Arg(R); tw-lv (Orn); 

UT»fa-/. (Har) 



His (H) 




/V 



Gly (G) ThrCD Tyr(Y) Ala (A) Val (V) Phe (F) 



Scr (S) Asn (N) 
Cys (C) Gin (Q) 



Leu (L) Trp (W) 
ne CD 



at 

MSO 
7+ffLys 



Sar tBuA 
Beta-ala tBuG Phg 
Aib N-Melle 

Nle . 

Cha 



[H2] 



«>i*. ****** ir, GrMM (7-37J * «r*^i5j*. W 



A-l 


<H T ) 


A- 2 


<*> 7 


A-3 


C* T > 


A-4 


<r> 7 


A-5 


<rV 


A-6 


<*) 7 


A-7 


(*V 


A~a 


com) 7 


A-9 


(OrnV 


A-XO 


<M) 7 


A-ai 




A-22 


CP) 7 


A-23 


CP T > 7 


A-24 


(A*)* 


A-23 


CSar) s 


A-2« 




A-27 




A-29 


(«>• 


A-29 


<«• 


A-30 


<«»>• 


A-4X 


IQ)» 


A-42 


C?V 


A-43 


tCit) 9 


A-44 


|IISO|• 


A-45 




A-4 6 




A-47 


I8 t > 10 


A-4A 




A-49 


a t,i« 


A-BO 


to" 



A-U 
A-12 
A 13 
A 14, 
A 15 
A-l< 
A 17 

A-ia 

A-19 
A 20 
A-31 
A-22 
A 32 
A3* 
A 35 
A 36 
A-37 
A "3» 
X-39 
A40 

A-51 
A-S2_ 
A-53 
A.-S4 
A-5J 
A-36 
-X _ 37 
A-5* 
A~5» 
A -60 



CM- T-C-fl^-H 1 )' 
C*V 

t»- ?4>fl*~K) 7 

(bata-Ala*) 

CA±*» a > 

C*V 

(«»* 

C»t) 9 



t,9 



CI 



<»V D 



(03 



10 



10 
10 



(Ci*) 



<* 7 ) 



.t,io 



(a>~CA> a3 cio 



[02 A] 



tsr to) "(*>"(»> "cor 



16 



A-62 (*) 

A-63 (S) 15 

A-66 (K) 1 * 

A-€7 (D)* 1 
A-61 

A-69 («)*" 



24 



A-71 


|A)« 


A 72 


(Q) M 


A-73 


(Kt,« 


A-74 


<B) 2 * 


A-73 


l*) 3 « 


A-76 


fX)" 


A-77 


CI.)" 


A-71 


(I)" 


A-70 




A-eo 


cm" 



A-70 (k> 

A-81 (kV 4 A-91 CM 33 

A-B2 («) 34 A-92 (I) 31 

A-8S (8> 34 A-93 (A) 31 

A-14 (A) 34 A-94 (T) J1 

A-83 CM 34 A-95 (K*) 34 
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